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W. COULDN'T make everything during 
the war. Protexit Spring Strap rimless mount- 
ings were one of the items sacrificed to make 
way for production of defense materials. Now 
comes good news—Protexit is back. Those of 
you who like the spring strap construction 
and its lens protection advantages can again 
get Protexit Spring Strap rimless. 

Protexit is Continental's trademarked name 


and Protexit mountings have behind them 


Continental's guarantee of craftsmanship and 


high gold content. 

As before, Protexit springs are carefully tem- 
pered to give just the proper pressure against 
the lens and are fastened firmly and perma- 
nently to the straps. 

Two Protexit styles are available now—the 
Rio and the Hibrow Numont. Order from 
your independent wholesale laboratory and 


order by the name Protexit. 


Eontinental INDIANAPOLIS 
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Scientific Glare Protection... 


The nation is on a high wave of sun-glass-consciousness! Ray-Ban, 
a pioneer in quality glare protection, was among the first to give relief 
and real comfort to photophobia sufferers. And the fame of this name 
is widely enhanced by millions of returning servicemen who know 
of Ray-Ban as the ideal protection in the punishing glare of desert, 
sea, and over-the-top flying. Ray-Bans, in ever-increasing quantities, 
are being made available for your patients—in factory-assembled 
plano sun glasses, and in lens blanks for prescription service, single- 


vision and bifocal. Bausch & Lomb Optical Co., Rochester 2, N. Y. 
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TITMUS LENSES 


If you ask yourself this question: ‘‘What in the final analysis is the 
true test of lens quality?’’ your: intelligence must answer, ‘The 


degree to which the lens satisfies the ultimate wearer.” 


By this test, Titmus Lenses are rightly regarded as being of the 
very highest quality. They give the fullest measure of service 
and satisfaction t those who wear them; while those concerned 
with their prescription, and wholesale and retail distribution, 


have found commensurate prestige and profit. 


Titmus Lenses—‘Perfex,” “Bonvue,” 

“Velvet-Lite,” “Contra-Glare” 
Are Available from Leading Independent 
Rx Resources from Coast to Coast! 


TITMUS OPTICAL CO., INC., PETERSBURG, VA., U.S. aa 
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MRS. VIRGINIA WRY, known at the 
factory as Gin 'n’ Rye, has been 
with Bay State 11 years. A native of 
Attleboro, her husband is a BSO 
foreman, now on military leave. 


“WAP” CABANA, floor manager in 
the zyl department, started at 
BSO in 1920. 


The cutting of the groove in the rim of 
a Bay State zyl frame is an operation that 
calls for nimble fingers in coordination 
with an ingenious machine. The groove 
must be smooth and must have the cor- 
rect depth and angle if the lens is to be 
held properly in place. 

Bay State’s grooving machines are 
designed to operate at high speed and 


ATTLEBORO, MASSACHUSETTS 


CHICAGO: 29 East Madison Street 
CAMADA: Imperial Optical Co.; National Optical Ce. 
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Keeping in the groove 
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still maintain their grooving accuracy. 
They are built entirely in our own factory. 
Combined with the intelligence and dex- 
terity of the operators, they insure that 
impressive quality which is always asso- 
ciated with Bay State ophthalmic materials. 
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A Recent Survey Among 


"cai N The Profession Revealed 
THERM The most significant superiority of 
Therminon Lenses are their absorptive 
15 THE NEW qualities. oe two premises were 
d 
FOR reported as greatest 


LENSES 


1. Therminon Lenses are formulated to 
absorb infra-red radiations without 
reducing vision, 


2. Therminon Lenses give maximum 
light transmission for the highest 
visibility both day and night. 

There’s BENEFIT in BETTER FIT .. . with THERMINON 

WRITE FOR COMPLETE INFORMATION ON THERMINON 


‘MANUFACTURERS OF THERMINON . . . AND OTHER FINE OPHTHALMIC LENSES. 


_ ATU ELEVENTH ST. DES MOINES 9, IOWA 


The method of exposing 
targets with the 


KEYSTONE Overhead 
Tachistoscope: 


—has Several 


Distinct Advantages 


over the Method Used with 
Other Tachistoscopes 


1. As many as twelve exposures 
may bemade from a single slide 
—as against one. 


2. The twelve successive exposures are 
projected at the same spot on the screen. 


3. The cost of each exposure is reduced to 
the minimum. 


4. The projection is greatly facilitated be- 
cause of the number of exposures available 
on a single slide and by the manner in 
which the slide is manipulated. 
YES, in Economy, in Ease of Operation, in 
Flexibility to Office Requirements, in 
ear Adaptability to Present-Day Scientific De- 
— mands and to Coming Developments in 
Projection Material—the Keystone Over- 
KEYSTONE VIEW COMPANY head Tachistoscope stands first. 
MEADVILLE, PENNA. Just try a Keystone Overhead Tachisto- 


Since 1892—Producers of Superior Visual Aids scope—its superiority will be evident. 
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ADVERTISEMENTS 


A Century Frame is hot material alone, 
but a combination of fine opthalmic 
materials, modern precision equipment 
and craftsmen who devote their lifetimes 
to acquiring the skills they\use. This com- 
bination is only one reason why Century 
offers the finest in frames. Style, comfort, 
durability — they, too, are =i 
the experience, skill and imagination t 

is a Century craftsman’s heritage. 
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AT ARE YOU 
LOOKING.FOR IN FRAMES ? 


recision 


+466 THE RIMWAY 
precision 4 screw 1/10-12K gold filled 
with 10K gold bridge. All size and temple lengths. Pink only. 


OXFORD MANUFACTURING CORP. « 


51-12 21st STREET * LONG ISLAND CITY 1, N.Y. 
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The little lady in this BVI advertisement is 


millions of parents through the Pages of Li 
Ladies’ Home Journal 


“selling” better vision te 


Farm Journal, Hygeia, and MacLean’s. 


Powerful pull of this appealing 


BETTER VISION INSTI 
T 
630 Fifth Avenue, New York 20, N.Y ata, 


“little lady in the dark.”’ 


than good vision. And because seeing ability influences 83% of all 
learning, there can be no greater handicap to your child than um- 
perfect eyesight. 


Litle [ady in the Dark 


Young eyes, groping in a “fog”; weary, worned eyes peering vainly 
at the blackboard, straining desperately over books . . . Helpless, 
tear-filled eyes! Unhappy little lady, trying so hard to learn her 
lessons so that Mummy and Daddy can be proud of her . . . so 
bewildered and ashamed at having to stay after school again' 

But always the fuzzy words and pictures! . . . the blurring and 
fading! Always the struggle to see clearly—and cruel frustration! 

“Why doesn't someone understand”. . . Mother—or Dad—that 
“someone” must be you! Nothing in the world is more precious 


THE NEED FOR EDUCATION NEVER ENDS— 


That is why there are untold benefits in the scientific knowledge 
and ing of the Ophthal Jogist and Optometrist and in the 
technical skills of the Ophthalmic Dispenser (Optician). 

These professional specialists can take every “little lady” out of 
the dark and into the light of unclouded, flawless vision . . . back 
on the main road to learning and a future bnght with promise. 


4 | BETTER VISION INSTITUTE, INC., 630 Fifth Ave., New York 20, N.Y. 


BETTER VISION FOR BETTER LIVING 
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STARS 


In step with fashion trends, American Optical Company in 1946 offers 
three new highly styled Calobar Sun Glasses with Ful-Vue frames and optical- 
ly ground and polished lenses. Never before has Calobar, a name that stands 
for superior optical quality in sun glasses, been available in such smart 
styles for feminine wearers. 

Women will like the fashion appeal of these new Calobar frames. . 
the extraordinary ease with which they may be put on or taken off without 
disarranging “hair-do’s.” 

With Calobar’s scientific protection against infrared (heat) and ultra- 
violet (sunburn) rays, these attractive sun glasses will gain immediate ap- 
proval of the most discriminating patients—those who are “fashion-wise”’ 


as well as “sun-wise.’”” Show your patients these new 1946 Calobar styles. 


American Optical 


COMPANY 
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ADVERTISEMENTS 


The latest creation in eye enchantment for the woman who demands chic acces- 
sories. Gay and colorful, hand-set with brilliant white rhinestones and just a 
sprinkling of gold shot, JEWELED SPECS are the last word in glamour, the answer 
to the constant feminine desire for a sparkling, vivacious allure. Like a touch of 
star dust they enhance the eyes and bring them to life with a youthful glow 
that calls for attention and admiration. 

Made of the finest prescription quality plastic, they come in three, lovely colors: 
Midnight black, Blonde and Brunette Tortoise-Shell. Polished shields, concealed 
rivets, seven-barrel reinforced hinges, and wide, fan temples assure lasting 
comfort. 

The answer to the woman-of-today's quest for smart, attractive eye wear is 


JEWELED SPECS. 
*Trade Mark tPatent Applied for 

Jeweled Specs Sun Glasses (with 
6 Base, dark green ophthalmically 
ground lenses) are already THE Sun- 
Jeweled Specs Frames (for all Rx 
work) are now being worn for smart Distributors of Bausch & Lomb Ophthalmic Products 
evening and day wear. General Offices: Chicago, San Francisco 

Branches in Principal Western and Mid-Western Cities 
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THE CORRELATION OF OPTOMETRIC BINOCULAR 
MEASUREMENTS FOR REFRACTIVE DIAGNOSIS* 


Julius F. Neumuellert 
Haddonfield, New Jersey 


Ever since refraction went beyond the subjective selection of cor- 
rective lenses, it became the ambition of many a teacher of the art to 
devise a system, by the use of which the correct prescription could be 
obtained. Even at the risk of disillusionment it must be stated that I do 
not believe, or hope, that such a system can be developed. I say “‘hope’’, 
because a rigid system of that kind would sound the death knell to all 
our educational efforts. No longer would it be necessary to train our 
young men four and five years in colleges or universities if there were a 
system that could be taught in less than one year. 


If, on the other hand, the score of tests which we perform, or 
should perform in the course of a standard examination are not inter- 
related with the final correction, then we must drop them and rely 
solely on a subjective selection of corrective glasses. There is another 
alternative, namely, we can use these tests dishonestly only as a part 
of a ritual to cover our professional poverty. Were I convinced of the 
total worthlessness of these tests, I would not write this paper because 
then I would not be in optometry. 


Between these two extremes, an automatic rigid system and no 
system at all, lies the answer. Before-we attempt to evaluate the read- 
ings obtained by our tests, we must determine, if possible, their normal 
or optimal values. 


*Read before the Twenty-second Annual Meeting of the American Academy of 
Optometry, on December 11, 1945, at Columbus, Ohio. For publication in the June 
1946 issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMER- 
ICAN ACADEMY OF OPTOMETRY. 


TOptometrist. Chief of Clinics, Pennsylvania State College of Optometry. Fellow 
of American Academy of Optometry. 
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CORRELATION OF MEASUREMENTS—NEUMUELLER 


The professional literature contains an impressive list of phoria- 
and duction norms. This list can be separated into two classifications. 
The first group shall contain the average norms determined statistically 
by actual measurements, while the second group shall contain the values 
accepted intuitively as norms by clinicians, teachers and authors of good 
standing. While the first, the measured values, possess greater authority, 
the latter, based on experience, are not without foundation or merit. 


The study of the tables I to IV leads to some interesting conclu- 
sions. First we notice a rather wide scatter of so-called norms. Any la- 
teral phoria within 3 esophoria and 3 exophoria at distance and 2 eso- 
phoria to 12 exophoria at near falls within the range of the norms as 
given by these investigators. Secondly, we see that the suggested norms 
arrived at intuitively are much more precise and confined than are the 
actually measured ones. This simply verifies the well known fact that 
our wishful thinking by far surpasses the hard realities. 


The picture becomes somewhat more blurred when investigating 
the stability of these measurements for one and the same person. In 1937 
we measured for distance and near the lateral phorias of five individuals 
on one hundred consecutive days and found a maximum range of 3A 
for distance and 7/\ for near. Any attempt to correlate the variations 
with the amount of sleep obtained during the preceding night, or the 
physical well-being of the subject on the day of the test, failed com- 
pletely. At the clinics of the Pennsylvania State College of Optometry, 
the internes have to make phoria measurements on thirty consecutive 
days on each other and tabulate the findings. To publish all these find- 
ings would be a waste of time and paper as they simply show again the 
variability demonstrated in tables I to IV. 

Of course, these variations were recognized very early and then 
attempts were made to arrive at a system by comparing the phorias 
with the ductions, which means to consider the demand in terms of the 
supply. Donders was the first to apply the concept of demand and supply 
to the accommodation at near. Landolt then extended this concept to 
the lateral phorias at near. Later Percival suggested the zone of com- 
fort which he defined as the middle third of the abductive and adductive 
blur points at distance and at 13°’. Sheard emphasized this concept in 
his ‘‘Near point tests’’. All these investigators applied this concept to 
isolated cases and did not make, or at least not publish, many measure- 
ments. More recently, Haines has published numerous measurements 
of phorias and ductions and established statistically an optimal rela- 


CORRELATION OF MEASUREMENTS—NEUMUELLER 


Table I. Phoria Norms as Determined by Different Investigators Using Either 
Maddox Rod or Dissociating Prism Technique. 


No. Distance Phorias Near Phorias 
of Mean Range of Mean Range of 

Author Cases Average Middle 67% Average Middle 67% 
205 O.0l exo. 2 eso. to 2 exo. 2.29 exo. 2 es0. to 7 exo. 
100 0.32 ¢so. 1 eso. to ortho. 1.02 exo. Ortho. to 0.5 exo. 
Bureau of Visual Science... 48 0.95 exo. 1 eso. to 2 exo. 6.6exo. 2 exo. to 10 exo. 
3.22 exo. 1 exo. to 6 exo. 
eee 1000 Ortho. 1 eso. to 1 exo. 4.85 exo. 2 exo. to 8 exo. 
... 400 1.20¢so. 4 eso. to 2 exo. 5.59 exo. 1 exo. to 10 exo. 
Roelofs........ 238 0.2 3.50. to 3 exo. 
5.80 exo. 2 exo. to 10 exo. 
. 2172 0.05 exo. 2 eso. to 2 exo. 3.96 exo. 2 exo. to 10 exo. 
Weymouth, Brust and 

Gobar....... datas ... 154 0.25 eso. 2.75 eso. to 5.17 exo. 2.08 eso. to 
2.25 exo. 12.42 exo. 

Weighted Averages....... .08 eso. 4.38 exo. 


All measurements are in prism diopters. 


__ Table II. Suggested Phoria Norms. 


Date of 
Author Publication Distance Phorias Near Phirias 
Duane....... : ........-. 1908 Less than 2 eso. or exo. Less than 2 eso. or exo. 
Duke-Elder................... 1935 Not more than 2 exo. Not more than 6 
divergence at 25 cm. 
Gibbons......... 4 to 6 exo. 
Maddox....... a ee Ortho. to 8 exo. 
Maxwell..... 
May..... 1939 1 to2 eso. or exo. 2 to 4 exo. 
Peter...... 1936 ~=1 or 2 eso. or exo. 2 or 3 exo. 
1906. Ortho. 4 to 6 exo. 
1939 leso. to 1 exo. About 6 exo. 
White........ .. 1940 1 or 2 eso. or exo. 1 to 7 exo. 


All measurements are in prism diopters. 


tionship of sorts between these functions. As all previous measurements 
so also Dr. Haines’ show a relatively wide variation of norms. 

To this variability obtained by the same observer using the same 
technique we must add the unavoidable increase of scatter when the 
same test is performed by different practitioners using different tech- 
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CORRELATION OF MEASUREMENTS—NEUMUELLER 


Table IIla. Duction Measurements with Distance Fixation. 


Distance Measurements 


No. Abduction Adduction 
of Break Recovery Blur Break Recovery 
Author Cases Av. 67% #£«2Av. 67% Av. 67% Av. 67% Av. 67% 
Bentster......... 100 7 48 14 11-18 
Bureau of i 
Visual Science. . 48 7 6&9 5 47 10 7-13 24 15-32 10 7-16 
Haessler......... 5 5-8 22 16-28 6 +9 
Haines......... .. 443 9 8-11 5 36 9 6-11 16 12-20 
Meadley......... 15 7 4.5-8 
Weymouth, Brust 
and Gobar..... 86 8 411 17.4 925 
or more 


All measurements are in prism diopters. 


Near Measurements 


No. Abduction Adduction 
of Blur Break Recovery Blur Break Recove 
Author "Y Cases Av. 67% Av. 67% Av. 67% Av. 67% Av. 67% Av. 67% 
Banister.... 100 15 12-18 21 16-28 
Bureau of 
Visual 
Science... 48 12 9%16 18 15-23 10 7-15 22 16-28 29 24-36 17 12-23 
Haines..... 443 +15 11-18 22 19-25 16 8 16 13-19 23 417-28 12 #7or 
Weymouth, more 
Brust and 
Gobar... 86 17. 12-22 20 10-30 
or more 
All measurements are in prism diopters. 


niques, different test means and variable illumination. 

Now what does all this prove? That phoria and reserve measure- 
ments are useless and the tests be abandoned? Not at all. It only proves 
what we should have known in the first place, that human beings differ. 
There are tall ones and there are short ones and there are thin ones 
and there are fat ones and in any one of these categories there are normal 
ones and abnormal ones and there also are a number of border line cases. 
A real deficiency will stand out like a sore thumb and can hardly be 
missed. It also is supported by definite subjective symptoms. A system of 
some sort we will have to accept in order to make our deductions in logical 
sequence, but too rigid a system will tend to make 90% of all our 
cases abnormal and hog tie us just as the centipede who tried to ex- 
ecute his steps in mathematical order. 

Up until now I have discussed the negative side of the search for an 
adequate system of refractive diagnosis. I have tried to point out the rea- * 


238 


Table I[[b. Duction Measurements with Near Fixation. 
|| 


CORRELATION OF MEASUREMENTS—NEUMUELLER 


Table IV. Suggested Distance Duction Measurements from Various Sources. 


Date of Suggested Norms or Comments on Distance Ductions 


Author Publication Abduction Adduction 

ee 1898 Often less than 6 30 to 50 with practice; less than . 

1920 Often less than 6 30 to 50 on first trials 
de Schweinitz.............. 1924 6to8 30 to 60 
1935 20 or more 

1939 3 to 8 60 with prisms gradually applied a 
1939 -/9/5 7-9/19/10 
1908 4to8 15 to 20 after a few trials; 16 to 

18, low limit of normal — 

ee ee 1904 Seldom reaches 6 Hardly ever over 30 12-16/24/- ae 
1938 Often not more than 20 at first 


visit; 50, 75 or even 90 or 100 
on training. 


Hansell and Reber.......... 1898 6to 8 20 to 30 
Maddox......... 1907 4 
1939 4to9 15 to 40 
1936 4; range, 2 to 8 12 to 15 on first test; 15 to 18 es 
after a few trials, 50 to 90 on 
acquiring knack 
1935 4-6/6-8/5-6 8-12/16-20/10-12 
Souter....... 1910 7 to or more 
1906 7-8 About §0 
1940 3 to 9 normal 10 to 70 or more 


All measurements are in prism diopters. 


sons why we cannot expect to evolve a rigid mathematical system x 
and if such a system were applied it would be detrimental to the in- | eS 
terest of optometry. In the following I shail try to consider the affirma- — - 
tive, the constructive side of our quest and attempt to show that there 
does exist a correlation between the data obtained by the optometric 
tests and that a logical consideration of this correlation can help us 
to arrive at an adequate correction and procedure. 

As is any other branch of science, so optometry is based on measure- 
ments, and thus the first subject to review is ““Units of Measurements’’. 
There are two fundamental functions involved in the art of seeing 
clearly and single-binocularly; namely, accommodation and conver- 
gence. These ocular functions have their physical counter-parts in the 
power and the prismatic effect of lenses. 

The unit for accommodation and the power of lenses is the diopter. 
The diopter is the inverse of one meter, so a lens of 2D has a focal 
length of 1/2m or 20’’. If we consider a meter to be equal to forty 
inches than an emmetropic eye accommodating 2D is focused for a 
distance of one half meter or 20’’. 
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The prismatic power of a lens is expressed in prism diopters. 
One prism diopter means a deviation of a ray by one unit for a dis- 
tance of one hundred units. 


IN METERS. al. 


PISTANCE 


ACC = 


ACT. ano CONV. vse ron 
FIG. 1 

It is customary to express the amount of convergence used by bi- 
fixation of an object in meter angles (M.A.) It is best to define the 
meter angle as a binocular unit, namely the convergence of both eyes 
for bi-fixation of an object one meter in front of the eyes. For example, 
to bi-fixate an object at a distance of 1/3m we have to converge 3 M.A. 
To convert meter angles into prism diopters, we have to multiply 
them by the interpupillary distance in centimeters. So, a person with 
an interpupillary distance of 7 cm has to exert 3 x 7 = 21A to 
bifixate an object at a distance of 1/3m, while a person whose eyes 
are 6 cm apart has to exert only 3 x 6 = 18A. For all practical, 
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clinical purposes it is admissible to assume an average interpupillary 
distance of 6 cm so that 1 M.A. is always equal to 6A. 

It remains to settle the question: ‘“‘From where shall we measure 
the object distance?’’ Some say the distance for accommodation should 
be measured from the primary principal plane of the eye, and for 
convergence from the plane of the centers of rotation. For clinical 
measurements it is best to choose as plane of reference for both func- 
tions the plane of the correction lens, which is about 10 to 13 mm 
in front of the eyes. In this plane we apply our measuring devices and 
our corrective means; namely, lenses and prisms. So when we speak of 
a reading distance of 14’° we mean that the distance from the cor- 
rection lens to the reading text is 14’’. (Fig. 1.) 

All our near point tests are built around the original near point 
investigation conducted by Donders in 1864. He was the first to recog- 
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nize clearly the interdependence of accommodation and fixation and to 
show it in form of a simple diagram. As we intend to use a portion 
of this diagram for our refractive diagnosis it seems indicated to review 
it briefly. 

Referring to Fig. 2 showing Donder’s diagram we note that the 
abscissa or x axis contains the units for convergence in M.A. and the 
ordinate or y axis those for accommodation in diopters. The diagonal 
connecting all points of equal accommodation and convergence is re- 
ferred to as the “‘Donder’s Line’’. Donders determined the power of plus 
and minus lenses which could be added bionocularly without causing 
fine details of a bifixated object to blur. These determinations were 
made at various object distances. 

The maximum plus power that can thus be added binocularly 
measures the amount of accommodation which can be relaxed while 
maintaining single binocular and clear vision at a specified distance and 
this measurement was called ‘‘Negative Relative Accommodation”, here- 
after referred to in this paper an N. R. A. 

The maximum minus power that can thus be added binocularly 
measures the additional amount of accommodation which can be ex- 
erted beyond the accommodation necessary for fixation while main- 
taining single binocular and clear vision at a specified distance. This 
measure was called ‘Positive Relative Accommodation’’ and hereafter 
shall be referred to as P. R. A. The criterion for both measurements 
is the blur of fine details and these measurements are therefore known 
as the accommodative blur points. 

Donders also distinguishes two puncta proxima, namely the bi- 
nocular punctum proximum expressed by the shortest distance of bi- 
nocular clear vision and determined by the binocular ‘“‘Push Up” 
method and the absolute punctum proximum expressed by the abso- 
lute shortest distance of distinct vision disregarding single binocular 
vision. The latter is determined by the monocular ‘‘Push Up” method 
and measures the amplitude of accommodation. In the diagram of 
Fig. 2, the binocular punctum proximum Pb shows by its location 
on the Donder’s line that it is the closest binocular point of clear, 
single binocular vision. The absolute punctum proximum, Pa, has 
as its ordinate the amplitude of accommodation and as its abscissa the 
maximum convergence. 

Donders constructed his diagram only from measurements of the 
relative negative and positive accommodation. For example, for bi- 
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fixation at 13’ the distance PP, expresses the P. R. A. and is equal to 
2D and the distance PR, expresses the N. R. A. and is equal to 2.25D. 
The accommodation of 3D for clear vision at 1/3 of a meter then 
consists of two parts; namely, the amount AR, which is in our ex- 
our example amounts to 2.25D. The first part AR, is obtained re- 
flexly by the convergence of 3 M.A. necessary for bi-fixation at 1/3m 
and is therefore called the ‘““Convergent Accommodation or C. A.’’ The 
second part, R,P, or the N. R. A. must be supplied by a supplementary 
accommodative exertion and is referred to often as ‘Retinal Accom- 
modation”’ or also ‘“‘Focus Accommodation’’, because the urge for this 
supplementary accommodation springs from the desire to obtain a sharp 
or focused retinal image. Donders then postulates, ““That the Accom- 
modation can be maintained only for a distance at which, with refer- 
ence to the negative (PR,), the positive part (PP,) of the relative range 
of accommodation is tolerably great’’. 

While Donders used only the relative negative and positive ac- 
commodation to determine his diagram, Landolt, fifteen to twenty years 
later, added the relative negative and positive convergence. 

The negative relative convergence, hereafter referred to as N. R. C., 
is the blur point of the negative fusional reserve (N. F. R.) and is 
found by applying prism base in binocularly. 

The positive relative convergence, hereafter referred to as P. R. C. 
is the blur point of the positive fusional reserve, (P. F. R.) found by 
applying prism base out binocularly. 

Referring to Donder’s diagram we see immediately that a point 
designated by the P. R. A. for one distance of fixation coincides with 
a point designated by the N. R. C. for another fixation distance. For 
example the point PP, may express the P. R. A. of 2D for fixation at 
1/3m or the N. R. C. of 12A for fixation at 1/5m. From this we must 
conclude that the P. R. A. and the N. R. C. are inter-related and in the 
same sense we must grant an inter-relation between the N. R. A. and 
P. R. C. 

Following Donder’s postulate on accommodation there soon ap- 
peared a second one on convergence which stated in substance ‘“That 
the convergence can be maintained only for a distance at which, with 
reference to the negative (PD), the positive part (PC) of the relative 
range of convergence (D.C. in Donder’s diagram) is tolerably great’. 
The reason for this postulate for convergence is precisely the same as 
that for accommodation. Part of the 18/ for bi-fixation at 1/3m is 
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reflexly supplied by the accommodation and therefore known as accom- 
modative convergence (A.C. in our example equal to 7/\) and the rest, 
namely the N. R. C., must be supplied fusionally in the interest of single 
binocular vision. The fusional reserve is expressed by the P. R. C. 
which in our example amounts to 18A. 

So we have, up until now, a definite independent comparison of the 
accommodative demand and supply and the convergent demand and 
supply. This relationship between supply and demand is used in every 
system of refractive diagnosis as a criterion for lens power, prism power 
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or orthoptics. It is particularly with this point of view that I find myself 
at odds and that I have conducted investigations, the results of which I 
herewith disclose. 

The Fig. 3 shows the four near point findings at 1/3m for an 
emmetrope. The findings are, N. R. A. = 2D; N. R. C. = 10A; 
P. R. A. = 2.25D and P. R. C. = 10A. Suppose we make the em- 
metrope a hyperope to the extent of 1D by inserting before both eyes 
a minus 1D lens. Now the four near point readings would be approx- 
imately N. R. A. = 3D; N. R. C. == P. R. A. = 1.25D and P. R. C. 
= 17. To casual observers it would seem that Donder’s rule is a 
good one because it shows that for this hyperope of 1D the P. R. A. of 
1.25D is no longer “‘tolerably great’’ in comparison to the N. R. A. 
of 3D. However numerous measurements have shown that the P. R. A. 
for young people often amounts to 5 and even 6D in which case this 
hyperope would still show a P. R. A. of 4 or 5D which would seem 
ample compared with the N. R. A. of 3D. In this case the Donder’s rule 
would lose all diagnostic value. Besides the convergence rule of a “‘toler- 
ably great’’ P. R. C. of 17A’ as compared to the N. R. C. of 5A is 
well fulfilled. 

Considering the diagram of Fig. 3 again we find that with an 
increase of accommodation for our artificial hyperope for bi-fixation 
at 1/3m, goes an increase of N. R. A. and a decrease of N. R. C. In 
our example the emmetrope showed an N. R. A. of 2D with an N. R. C. 
of 10A while the 1D hyperope shows an N. R. A. of 3D with an 
N. R. C. of 5A. Considering the accommodative convergent relation- 
ship as a reciprocal relationship, this is precisely as it should be. The 
accommodative effort of 3D by the emmetrope brought on an accom- 
modative convergence of 8A while the accommodative effort of the 
1D hyperope of 4D at 1/3m increased the accommodative conver- 
gence to 13/\ thus reducing the N. R. C. to 5A. 

The reciprocal relationship between the accommodation and the 
convergence was established first by the work of Edwin F. Tait in 
1927. For his investigation he used non-presbyopic emmetropes or 
ametropes wearing proper corrections between the ages of ten and forty. 
Fogging lenses were applied binocularly until the subjects were myopic 
for the distance of 1/3m. The retinoscopic: examination was carried out 
with fixation and observation at 1/3m. The lens power before each 
eye in turn was reduced until the retinal reflex showed a very fast against 
movement just outside of neutralization. The plus lens power before each 
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eye, beyond the true correction, was noted for each case. It is then obvious 
that 3D minus this additional plus lens power constitutes the convergent 
accommodation for this subject. This additional plus lens power which 
had to be applied before each eye to obtain a very fast against motion 
of the reflex is comparable to, although not identical with, the negative 
relative accommodation. : 
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In order to find the accommodative convergence, the lateral distance 
and near-phorias were determined by means of the dissociation method. 
As the near phoria also contains the tonic phoria for distance, the latter 
had to be subtracted from the former in order to find the true fusional 
demand at 13’’. The difference between the lateral near and distance 
phoria was called ‘‘Physiological Exophoria P. E.’’, and then the total 
convergence for bifixation at 13’’ less the P.E. constitutes the accom- 
modative convergence A.C. The convergence expressed by the P.E. has 
to be supplied fusionally and is comparable to, although not identical 
with, the N. R. C. 

For each subject was determined the C. A. and A. C. and the data 
entered in the form shown in Fig. 4. ‘‘Distribution of 500 SS for Tait’s 
Dynamic Retinoscopy’’. This scattergram shows reciprocal relationship 
of convergence and accommodation for the limits of A. C. = O and 
A. C. = 12 (P. E. = 18 to P. E. = 6). For any A. C. more than 
12A Tait did not find a proportional increase of C. A. (Fig. 5.) 
Returning to Donder’s diagram we notice two parts of accom- 
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modation; namely, the reflexly obtained part C. A. and the supple- 
mentary retinal or focus part represented by the N. R. A. and two parts 
of convergence, namely the reflexly obtained C. A. and the supple- 
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mentary fusional part represented by the N. R. C. The N. R. A. is then 
comparable to the allowance as found by Tait and the N. R. C. to the 
physiological exophoria as defined by Tait. While one cannot expect 
the C. A. and the A. C. values as found subjectively to be identical 
with those found retinoscopically and by dissociation by Tait, the re- 
ciprocal relationship between the two should be maintained. This was 
the aim and object of my investigation. 

The first measurements were made at the Bureau of Visual Science 
of the American Optical Company at Southbridge in 1938. Difficulties 
were encountered concerning a design of the target which assures repeat- 
ability of the blur point readings. The printed word, no matter how 
small, did not constitute a good choice as the word recognition defeated 
the much finer criterion of the blur. Finally the pattern shown in Fig. 6 


PESIGN OF NEAR PONT CARO 
VSEP FOR PHORIA AND FUSIONAL RESERVE MEASUREMENTS. 


FIG. 6 


was chosen. The double lines in the center of the wheel allow a high 
sensitivity for the blur point findings. As the card shall also serve as a 
general near point card, it was so designed that it can be used for all 
conventional near point tests. Using a small target, such as a single letter, 
offers too few contours for a fair measurement of the fusional lateral and 
vertical reserves. On the other hand a full printed page may constitute 
too favorably a target giving readings that are too high. The card shown 
in Fig. 6 is the width of a newspaper column and covers, vertically, 
about three lines. All parallel lines are avoided, so when the end of fusion 
is reached a clear break occurs without any possibility of a secondary 
sticking of two parallel lines. This feattire also makes for reliable read- 
ings of the point of recombination. 

Using an American Optical Company phoropter, four readings 
were made, namely the N. R. A., N. R. C.. P. R. A. and P. R. C. 

Fig. 7 shows the distribution of 107 normal cases. As normal was 
considered any subject between the age of ten and forty, whose cor- 
rection was found to be adequate by all standard objective and subjec- 
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tive tests; obtained at least a V. A. of 20/20 with each eye and who did 
not complain of asthenopic symptoms during prolonged near work. 
Since then many more cases have been recorded of subjects younger than 
ten, and the relationship found in the investigation holds good, of course, 
for these younger patients. The scattergram very clearly shows the re- 
ciprocity existing between C. A. and A. C. At the upper end the line 
does not follow Tait’s line. As there are only very few cases with an 
N. R. C. of less than 6A, this part of the diagram is still questionable. 
Experimental data showing a decrease of N. R. C. with added minus 
lenses make me believe that the reciprocal relationship holds good be- 
tween the limit of A. C. = O and A. C. = 18A. 
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The N. R. A.—N. R. C. relationship as established by this investi- 
gation is shown in the diagram and the tables of Fig. 8. As mentioned 
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before the values of the N. R. A. for an N. R. C. of less than 6A are 
somewhat questionable as very few clinical cases of such low N. R. C. 
were found. Just on account of the scarcity of these cases this end of the 
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The test of the N. R. A.—N. R. C. relationship is then a fairly 


reliable means to check the correctness of the prescription. The pro- 
cedure would be as follows: After a tentative prescription, determined 


by means of the dynamic and static retinoscopy and the subjective tests, 
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has been decided upon, the four blur point measurements at 13’’ are 
taken in the following sequence: N. R. A.—N. R. C.—P. R. A.— 
P. R. C. Then the relationship between the N. R. A. and N. R. C. is 
tested. According to the diagram and tables shown in Fig. 8, this rela- 
tionship is of refractive significance because it reveals whether or not 
the patient is fully corrected or if there is still a residual of uncorrected 
hyperopia. Suppose we find with a tentative prescription of O. U. 
+1.00D an N. R. A. of 2.75D and an N. R. C. of 6A. According to 
the table of Fig. 8 there is a discrepancy between these two measure- 
ments and this discrepancy is due only to an uncorrected hyperopic 
residual which demands an accommodation higher than 3D for bifixa- 
tion at 13°’. In order to find the amount of additional plus in such 
cases we proceed as follows: 

Indicated by the N. R. C. of 6A isan N. R. A. of 1.50D. 

The measured N. R. A. was found to be 2.75D. 

The difference between the two N. R. A.’s, namely, the measured 
and the one commensurable with 6A, is 1.25D. 

One-half of this difference constitutes the additional plus lens 
power to obtain the desired balance between accommodation and con- 
vergence. In our case +.50D or +.75D should be added binocularly to 
the tentative prescription of O. U. +1.00D. The reason why one-half 
and not the total difference constitutes the correction factor is to be 
found in the reciprocity between accommodation and convergence. As 
we decrease the N. R. A. by the addition of plus power to the prescrip- 
tion, we increase proportionately the N. R. C. 

There arises the question ‘‘What constitutes the true N. R. C.?” 
Just as Tait subtracts the phoria at distance from the exophoria at 
near in order to determine the physiologic exophoria so, theoretically, 
we also should subtract from the measured N. R. C. the exophoria at 
distance in order to arrive at the true N. R. C. This viewpoint is 
correct, but as the greatest majority of the distance phorias fall within 
2A eso and 2A exo, such a correction is usually of little significance. 
One must remember that the test is at best, reliable only within an error 
of +.25D and must beware of too mathematical an approach. 

As mentioned before, the N. R. A.—N. R. C. relationship, as 
represented in Fig. 8, is primarily of refractive significance. A com- 
parison between these two factors indicate if the case is fully corrected 
or if there still exists an over-stimulation of accommodation. The clinical 
experience of the author with the test, during the last three years, has 
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proven conclusively that the test is of great value in cases of young 
hyperopes. On the other hand, there are cases as evidenced by the scat- 
tergram of Fig. 7, which do not follow this pattern of reciprocity be- 
tween accommodation and convergence. 

In general we may distinguish two main groups. _ 

(1) The group for which the N. R. A.—N. R. C. relationship 
indicates an increase in minus or a decrease in plus power of the tenta- 
tive correction. The earmarks of such cases would be a relatively low 
N. R. A. and a high N. R. C. I found these cases occasionally in true 
myopes who had never worn corrective lenses and I tried to explain it 
on the basis that such cases always having read with very little accom- 
modation, had not developed an accommodative-convergence reflex. A 
safe rule in all cases where the N. R. C.—N. R. A. relationship indicates 
a reduction of plus or an increase of minus power is to ignore it provided 
the V. A. attained with the tentative prescription is optimally high, 
such as 20/20 or 20/20--. It will be found that the cases in this group 
are of a very small minority, containing possibly 5 to 8%. 

(2) The group for which the N. R. A.—N. R. C. relationship 
indicates a binocular addition of plus power to the tentative correction. 
This group includes the very important cases of pseudo myopia or latent 
hyperopia. In this connection the near point tests are a most valuable 
adjunct to or substitute for Tait’s dynamic retinoscopy. There are two 
ways to satisfy this demand for an additioral plus power. 

(a) The additional plus power is embodied in the distance cor- 
rection. 

This is, of course, the most desirable solution. To what extent 
it can be followed depends upon: 

The effect upon the visual acuity. 

The age and temperament of patient. 

The time the correction will be worn—<onstantly or only for 
work. 

The visual demands of the patient’s occupation. 

The positive accommodative reserve, namely the P. R. A. and of 
this later. 

(b) The indicated added plus power and even possibly more, is 
given as a bifocal addition. This is advisable mainly when the near point 
symptoms of the patient are severe, the full correction for distance would 
be intolerable and the accommodative reserve, the P. R. A., are low. 

Referring now to the diagnostic refractive diagram shown in Fig. 9, 
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we have to discuss the meaning of the P. R. A. and the P. R. C. 
Previously it has been stated that, contrary to present teachings, I do 
not regard them as of refractive significance. They are generally known 
as reserves against the accommodative and convergent demands, namely 
the N. R. A. and N.R. C. or P. E. They should be regarded as of orthop- 
tic significance only. 
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As there is more agreement concerning the P. R. C. this measure- 
ment shall be discussed first. The demand is expressed either by the 
N. R. C. or by the exophoria at near. The reason why these measure- 
ments are not identical is to be found in the difference of technique. The 
N. R. C. is the blur point for prisms applied base in. This technique 
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constitutes a certain urge of relaxation while the findings of the ex- 
ophoria by means of dissociation ascertain only the fusion-free position 
of the eyes for the fixation distance of 13’’. In general, one will obtain 
higher readings for the N. R. C. than for the exophoria at 13’’. Cases 
of reverse order, however, while unexplained, are not uncommon. For 
safety’s sake it is best to consider the higher of these two measurements 
as the fusional demand for near fixation. Most investigators state, and 
I concur, that for continuous near work the fusional reserve as expressed 
by the P. R. C. should equal or surpass the fusional demand as expressed 
by the N. R. C. or the exophoria at near, whichever may be the higher. 
This postulate applies to non-presbyopes only, of course, as the entire 
paper deals only with non-presbyopes. 

Measurements of the P. R. A. reported by clinicians and investi- 
gators are very sketchy and scarce. My own measurements on about four 
hundred cases in the last three or four years revealed the following: 

The P. R. A. readings are very erratic and while the P. R. A. has 
undoubtedly a functional connection with the amplitude of accommoda- 
tion, it does not follow at all the Donder’s values for the accommodative 
amplitude. In general, I found the P. R. A. for patients younger than 
thirty years to vary between 2D and 6D. The minimum value 2D can be 
considered sufficient for sustained close work. Between the years of thirty 
and forty, the P. R. A. decreases to about 1D when the application of 
bifocals becomes indicated. So in general we may say that for any patient 
below the age of thirty years, the P. R. A. should not be less than 2D, 
for age group from thirty to thirty-seven years, not less than 1.50D and 
finally for the years of thirty-seven to forty-one we may have to be 
satisfied with a P. R. A. of 1D. 

The condition to be discussed next is the so-called “‘tight’’ or “‘loose”’ 
accommodative convergent relationship. In Fig. 10 the full lines record 
a tight and the dotted lines a loose relationship. A “‘tight’’ accommodative 
convergent relationship means that even a small amount of accommodative 
innervation brings in its wake a good deal of accommodative convergence 
and vice versa, any convergent innervation induces a good deal of con- 
vergent accommodation. In a tight relationship the N. R. A. and N. R. C. 
will then be relatively low. Concerning the P. R. A. and the P. R. C. in 
such cases they will also be low because the tight relationship means that 
for a given fixation accommodation and convergence there will not be 
much leeway either for relaxation or for additional exertion of accom- 
modation or convergence. A loose relationship is characterized by a high 
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N. R. A. and N. R. C. and for the same reason by a high P. R. A. and 
P. R. C. Following this line of reasoning we then see that the patient with 
a tight connection is just as well off as the patient with a loose one because 
the ratio between demand and supply remains about the same in either case. 
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There are a few questions tempting any practitioner beginning to 
use the Donder’s diagram for diagnostic purposes. The first is the expecta- 
tion that the diagram will give the correct lens power to be supplied in 
each case. Anybody who harbors such expectations is in for a disappoint- 
ment. The diagram does not give any clue concerning the axis or the 
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power of the cylinder. It gives information on the following points only. 

1. Reveals whether or not there is any latent hyperopia and also 
gives its approximate amount. 

2. It tests if the accommodative reserves are ample for the accom- 
modative demand for near work. 

3. It tells if the convergent reserves are high enough for the fusional 
demands at near. 

4. It indicates if accommodative or convergent orthoptics, or both, 
are to be applied and how such orthoptics are to be administered. 

The second expectation of the practitioner new in this work is 
dictated by his longing for a symmetry in the diagram. Many believe that 
the most desirable condition is characterized by parallelism of the Donder’s 
line and the lines connecting N. R. C.-P. R. A. and the N. R. A.-P. R. C. 
respectively. Such a diagram would look nice but it doesn’t reflect the 
most desirable condition which is indicated by a high P. R. A. and 
P. R. C. with diverging N. R. C.-P. R. A. and N. R. A.-P. R. C. lines. 
On the other hand, we warn that such an appearance of the diagram is 
not at all necessary As long as the N. R. A.-N. R. C. relationship and 
minimum conditions for P. R. A. and P. R. C. are fulfilled the cast may 
be regarded as normal. 

The question often asked is, “Why was the distance of 13’’ chosen 
for the near point investigation instead of the conventional distance of 
16’°?”’ To begin with, the 16’’ is not the conventional near point dis- 
tance. Measuring the distance from the glasses to the paper when writing 
a letter, one will find that the distance is more often 10 to 12’’ instead 
of 14 to 16°’. Measuring the reading distance of any number of school 
children when not under the watchful eye of the school teacher, one will 
find the distance will range from 8 to 12’’ but seldom more. The distance 
of 16°’ for presbyopes was chosen mainly in order to prevent the grave 
mistake made by many refractionists; namely, that of prescribing too 
high an addition. The A. M. A. recognized the fallacy of 16’’ distance 
and based the design of its near point card on a distance of 14’’. 

The theoretical reasons for the choice of 13’’ are first, that the only 
clinically authentic investigation of the A. C. reflex; namely, that by 
E. F. Tait, was made at 13’’ and as I was dealing with the same subject it 
was considered wise to choose the same distance in order that the findings 
of both investigations, that of Tait and mine, could be compared. An- 
other reason was that the sensitivity of the N. R. A. and N. R. C. read- 
ings suffers with an increase of the near point distance. Testing at 16’’ 
we will find many cases with an N. R. A. and N. R. C. approximating 
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the maximum; namely, 2.50D and 15A, respectively, thus seriously 
affecting the diagnostic value of the test. Dr. Glenn Fry investigating the 
reciprocity of accommodation and convergence, mentions as the possible 
cause of his failure to establish the existence of such a relationship his use 
of printed words as targets and the test distance of 16’’. As my investiga- 
tions conducted with a special card at 13’’ proved the existence of this 
relationship, his suspicions are undoubtedly true. 

Up until now we have been dealing with the blur point at 13’’ only. 
The Diagnostic presentation can and has been suggested by previous 
teachers (Landolt-Percival-Sheard) to include other binocular findings. 
We suggest the following symbols for recording purposes: 


L 
Pod 


| 
4 


FARACTIVE DIAGNOSTIC PIAGRAM. 
FIG. 11 
The lateral phorias for distance and near are to be entered and the 


so-called phoria line drawn; exophoria is to be marked to the left, to 
the divergent side and esophoria to the right, the convergent side from the 
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0 points for distance and for fixation at 13°’. The lateral gap between this 
phoria line and the Donder’s line represents the fusional demands at the 
various fixation distances between infinity (15’ or more) and 13’’. The 
three readings for the positive and negative fusional reserves shall be 
marked by: 

A small circle for the blur points. 

A cross for the break points and the extended upper or lower end of 
the stem of the capital R for recombination points. 

When the blur and break points coincide we shall use for this point, 
both symbols, the circle and the cross. 

It is beyond the scope of this paper to give the detailed technique of 
determining the binocular measurements. However, we shall dwell briefly 
on their significance. The positive and negative fusional reserves at dis- 
tance are generally referred to as adduction and abduction. It is preferable 
to make the abductive measurements first, as this test does not seriously 
affect the adductive findings, while the reversed order would tend to 
decrease the abductive readings. 

The abductive test usually does not give a separate blur and break 
point. This also applies to many a case of adductive measurements. That 
the adductive measurements do not give a separate blur point is generally 
due to lack of finesse of the technique and the target. Both distance-fusion 
measurements give well-defined recombination points. 

The clinical significance of these measurements may be briefly stated 
as follows: 

The blur points signify the independence of convergence and accom- 
modation at the test distance. 

The break point is a relative measure of greatest possible innervation 
of the extra-ocular muscles in the interest of single binocular vision. 

These measurements are not stable and particularly the adductive 
break point can easily be raised by repeated measurements. 

The recombination point is a relative measure of the extent of the 
fusion area or the fusion urge of the patient. Just as the break point, so 
the recombination point can easily be raised by repeated trials. 

These distance measurements are of clinical significance only if the 
distance phorias are relatively high, over 2 eso or 4 exophoria, and/or the 
amplitude of convergence determined during the external examination 
relatively low. The standard for airplane pilots of the United States Army 
demands that each candidate have at least as much abductive power as 
he has esophoria at distance and that this latter should never exceed 10A. 
For this branch of service a distance exophoria of more than 7A dis- 
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qualifies. The test for army airplane pilots does not include an adductive 
test and the convergence power is expressed in terms of the angle of con- 
vergence found by the push-up method. This angle shall be not less than 
40° which corresponds with a convergent near point of about 3’’ for a 
P. D. of 60 mm. 

In general, the fusional tests at distance are of significance only in 
case of high lateral phorias. 

It is often stated that toxic conditions are the cause of esophoria and 
low fusional reserves. My own clinical experience does not vertify these 
claims. Many toxic conditions were observed and brought in their wake 
a pronounced uveitis without any change in binocular balance and on the 
other hand many a high non-ametropic esopboria is remembered without 
any trace of toxemia. 

Just as at distance so at near the blur points measure the extent of 
dissociation of convergence and accommodation, the break points measure 
the total fusional reserves and the recombination points the fusion urge 
and the extent of the fusion area of the eyes in their fusion-free position. 
Of these three measurements the blur points are of highest clinical and 
diagnostic significance. It is obvious that in the face of exophoria at near 
the negative fusional break and recovery points have no meaning. 

For the positive side of fusional reserve at near we have already 
postulated that the blur point should be at least as high as the exophoria 
at near or as the N. R. C., while the break point naturally is still higher. 
The recombination point should always be on the positive side; that 
means it should be obtained with prism base out. The higher the ex- 
ophoria at near and therefore the divergence of the ocular axes in the 
fusion-free position, the lower will be the recombination readings. A 
safe rule is to say that for non-presbyopes the recombination point should 
be not less than 6 to 8A base out when using the J. N. near point card. 

It is advisable to note on the diagnostic diagram the age of the 
patient, his monocular amplitude of accommodation and the distance in 
inches from his eyes to the convergence near point. Such a diagram has the 
great advantage to present at a glance the binocular deficiencies of the 
patient, and his accommodative and fusional reserves. It also reveals if 
the case demands further refractive or orthoptic adjustments and even 
where and how such orthoptics are to be applied. Of this later in the 
chapter on orthoptics. 


320 RHOADS AVE., 
HADDONFIELD, N. J. 
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OPTICAL PRINCIPLES FOR CONTACT LENSES* 


Solon M. Braff; 
Los Angeles, California 


Accepting the constants of Gullstrand’s schematic eye, we find that 
the anterior surface of the cornea supplies slightly more than eighty-three 
per cent of the total refracting capacity of the eye. If this surface is mal- 
formed, as is the case in keratoconus, the ocular image of an object viewed 
will, in turn, be a malformation of the object shape. As ametropias such 
as keratoconus are not amenable to satisfactory visual correction by 
spectacle lenses and, realizing that the principal function of a contact lens 
is to negate refraction by the cornea by means of a fluid which is held in 
apposition with the cornea by the contact lens, we can then conclude 
that contact lenses are particularly adaptable to the correction of such 
ametropias. In like manner, contact lenses may be used for the visual cor- 
rection of all types of ametropia. 

Several means are available to attain correction of ametropia with 
contact lenses. One such means is the use of the Mueller type of contact 
lens which allows for but a thin film of lacrimal fluid of negligible optical 
value. With this type of lens ametropic correction is attained by the appli- 
cation of the appropriate radius of curvature to the anterior optical surface 
of the lens. Another method is the employment of an afocal contact lens 
whose posterior optical surface is so prepared as to impart to the anterior 
surface of the fluid lens the radius of curvature necessary to attain ametropic 
correction. 

The contact lens most commonly used today may be considered as 
a modification of both the Mueller and afocal types of lenses for it allows 
for both a fluid lens of appreciable optical value and for the incorporation 
of dioptric power to the contact lens. The optical principles reviewed in 
this paper are concerned with this modified lens, the fluid-lens combination. 

When a contact lens is introduced to an eye the following considera- 
tions are presented: (Fig. 1.) 

a. The anterior surface of the cornea. 
b. A meniscus fluid lens whose anterior surface is determined by the 
radius of curvature given the posterior surface of the corneal section 


*Submitted April 4, 1946 for publication in the June, 1946, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 
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of the contact lens, and whose posterior surface may be either the 
anterior surface of the cornea or the posterior surface of the cornea, 
dependent upon the index of refraction of the fluid lens. If the index 
of refraction of the fluid lens is identical to that of the cornea (1.376), 
then the posterior surface of the fluid lens coincides with that of the 
posterior surface of the cornea; if the index of refraction of the fluid 
lens differs from that of the cornea then the posterior surface of the 
fluid lens is that of the anterior surface of the cornea. 

c. The anterior surface of the optical section of the contact lens. What- 
ever ametropia may remain uncorrected by the fluid lens may be 
corrected by imparting to the anterior surface of the optical section 
of the contact lens the appropriate radius of curvature to attain such 
correction. 


Figure 1 


Two principal techniques for the adapting of contact lenses to 
the human eye are practiced today: the impression and the objective 
methods. The former is concerned with the taking of an impression of 
the eye and the fabrication of a lens blank to the positive model of the 
impression; the latter is concerned with the selection of a pre-formed 
lens which is best suited to the scleral contours of the eye. The optical 
principles involved are similar in both instances. 

The impression technique requires the use of test lenses, whereas 
some forms of the objective method may not require such application. 
In order to encompass all aspects of both techniques this paper will 
assume the employment of the impression method. 

Test contact lenses are usually afocal and constructed with spher- 
ical scleral bands. The radii of curvature of the ocular surfaces of these 
lenses commonly vary from 6.5mm to 8.5mm in 0.5mm steps. The 
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requirements of a test lens, upon introduction to the eye, are that the fluid 
be held intact in apposition with the cornea and that the lens does not 
rest upon the corneal apex. In order to assure corneal apex clearance it 
is Only necessary to select a test lens whose inner corneal radius of 
curvature is shorter than the shortest of the radii of curvature presented 
by the cornea in its principal sections, as determined by-the ophthalmo- 
meter. The average radius of curvature of the human cornea being 
7.8mm a test lens with an inner corneal radius of curvature of 7.5mm 
will be found acceptable in most instances. 

After introduction of the test lenses to the eyes a refraction is 
accomplished. That data which is pertinent to the optical determina- 
tions for the contact lenses is recorded: the inner corneal radii of curva- 
ture of the test lenses, the dioptric values of the auxiliary correcting 
lenses, and the distances between the correcting lenses and the test con- 
tact lenses if the dioptric powers of the spectacle lenses are 4.00D or 
greater. This information, together with the positive models of the 
eyes, is now at hand. 

Let us assume a case in which the inner corneal radius of the 
test lens is 7.5mm, the dioptric power of the correcting spectacle lens 
is —8.00D, and the vertex distance is 13mm. Upon measurement, the 
corneal portion of the eye model shows an extent of 13mm in its widest 
section and a height of 2.5mm. 

If it is desired to give to the cornea an over-all limbal clearance 
of 2mm and an apex clearance of 1mm, the radius of curvature which 
will achieve such results can be determined in the following manner: 
(Fig. 2.) 

h? 
2d 


where r = radius of curvature, 
h = % the desired diameter, 
and d = the desired height. 
From our assumptions we find that 


r= 


bh = 7.5mm. 
and d = 3.5mm. 
56.25 
Thus, r= — 8.03mm. or, for practical purposes, 


r = 8.0mm. 
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Although the calculations of the above formula are precise only if the 
sclera is flat, the convexity of the sclera introduces such a small error 
as to make its consideration unnecessary. 


h 
Figure 2 
The secondary focal point of a correction lens is coincident with 
the far point of an eye. If, in myopia, the correction lens is moved 
toward the eye from its primary position its focal distance must in- 
crease and, hence, refractive power decrease in order to maintain the “ 
original coincidence of the ocular far point and the secondary focal 
point of the lens. Negligible changes are :ntroduced when a correction 
lens of 4.00D or less is moved to or from the eye from its primary 
position. 
To determine the effectivity of a lens of —8.00D when it is moved 
from a plane 13mm in front of the cornea to the cornea the following 
considerations may be regarded: (Fig. 3.) 


= 
aaa & { 
A, A 
‘ 
Fy pe d 
fe 
Figure 3 
Here R = far point of the eye 


A,F’ = secondary focal distance of the lens —fv 
A,F’ = effective focal distance = fe 
A,A, = vertex distance —d (expressed in meters) 


Thus, fe = fv—d. 
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As the effective power of a lens is equal to the reciprocal of its secondary 


l 
focal distance, then Fv == —— and Fe = —— and 
fv fe 


Fv 
1—dFv 
Substituting our data, we find that 


—8.00 [{—8.00 
Fe = = = —7.246D or —7.25D 


1—.013 (—8.00) 1+.104 

Thus, a correction concave lens of 8.00D effective power, in a plane 
13mm before the cornea, may be supplanted by a lens of —7.25D 
effective power, in the plane of the cornea, to achieve the same effectivity. 

The test lens used in our assumed case has an inner corneal radius 
of curvature of 7.5mm. From our eye model determinations we found 
that a radius of curvature of 8.0mm would be more acceptable. As 
alteration in the ocular curve of a lens will bring about a corresponding 
alteration of the anterior surface of the fluid lens and a change in its 
dioptric value, consideration of such alterations and their effects is per- 


tinent. 


Fe 


When a contact lens, supporting a fluid, is introduced to the eye 
the combination may be considered as an optical system of three units; 
the contact lens, the fluid lens, and the anterior surface of the cornea, 
each separated by a thin film of air (Fig. 4). We are, at the moment, 
concerned with one of these units, the fluid lens. 

The formula used to determine the dioptric power of the anterior 


(4 
(4 
> 
~) 
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Figure 4 
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surface of the fluid lens when its index of refraction and radius of curva- 
ture are known is 


1000 (n’—n) 


r 


F = dioptric power of the anterior surface of the fluid lens 
n’ = index of refraction of the fluid lens 
n = index of refraction of air 


r == radius of curvature of the anterior surface of the 
contact lens. 


We will assume that the index of refraction of the fluid lens is 1.336. 
First considering the use of the test lens we find, by substituting 
our known quantities in the formula, that the dioptric power of the 
anterior surface of the fluid lens is 
1000 (1.336—1) 
F= = +44.80D 
7.5 
In like manner the dioptric power of the anterior surface of the fluid lens, 
upon substitution of the test lens inner radius of curvature with the 
calculated 8mm radius of curvature, is determined to be 
1000 (1.336—1) 
= +42.00D 
Thus, by an increase of 0.5mm in the radius of curvature of the 
anterior surface of the fluid lens, the original system of the test lens, 
fluid lens, and eye is made less myopic to the extent of 2.80D, and 
the effective power to be introduced to the contact lens is further re- 
duced to —4.45D. 


In order to determine the radius of curvature to be imparted to 
the anterior surface of the contact lens to achieve the desired effective 
power, it is first necessary to determine the dioptric power of the poster- 
ior surface of the contact lens. Knowing the radius of curvature of the 
posterior surface and the index of refraction of the plastic of which the 
lens is fabricated (which we will assume to be 1.49), the dioptric power 
of the posterior surface of the contact lens is found to be 

F, — 1000 (n—n’) —61.25D 


; 
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Fv —F, 


d 
l (Fv—F,) 
n 
where F, = dioptric power of the anterior surface of the contact 


lens 
Fv = effective power of the contact lens 
F,, = dioptric power of the posterior surface of the contact 
lens 
d = lens thickness (assume 1mm) 
n = index of refraction of the lens 


we find that 


—4.45 —(—61.25) 56.80 
F, = = = +54.72D 
1+.000671 [—4.45—(—61.25) ] 1.038 
Rewriting a previous formula we find that 
1000 (n’—n) 
r= — 
F, 
where r, = radius of curvature of the anterior surface of the con- 
tact lens. 
F, = dioptric power of this surface. 
1000 (1.49—1) 
r= — = 8.952mm 
54.72 


This radius of curvature, when applied to the anterior surface of a 
contact lens having an index of refraction of 1.49 and a posterior 
radius of curvature of 8.0mm will give to the lens an effective power 


of —4.45D. 
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GRACIOUS TRIBUTE TO THE OPTOMETRISTS OF 
ENGLAND 


The British Optical Association, which is the English parallel of 
our American Optometric Association, celebrated its 51st Anniversary 
with a jubilee dinner held in London on February 28, 1946. 

Many famous people were present at the Savoy Hotel. A number 
of leading optometrists attended the dinner. The President of the Royal 
Society was there; as was also the President of the British Association 
for the Advancement of Science, and the Rector of St. Andrews Uni- 
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versity. There were present, too, representatives of the government and 
of the great government departments, Members of Parliament and of the 
services, of education, and of many technical societies in England. These 
people were present to do honor to the British Optical Association and 
to rejoice in its growth and its past achievements in the realm of 
ophthalmic optics. 

Among those who spoke was Air Vice-Marshal Sir David Munro, 
who among his many services to the British Commonwealth was Medical 
Adviser to the Ministry of Supply during World War II. 

Sir David Munro, in his comments at this festive occasion, pro- 
posed the health, prosperity and long life cf the British Optical Asso- 
ciation. At this occasion he pointed out that he was first introduced to 
the BOA in the early days of World War II and he remembered well his 
pleasure and surprise when he first saw their gracious headquarters in 
Brook Street, London and the finely appointed library and museum, and 
had the opportunity of knowing and appreciating the training and high 
standards of examination given British optometrists. 

He reviewed, too, the problem that brought him to the BOA. He 
was charged—among other things—with supervising the effectivity and 
health of British war workers and during this emergency period he had 
called on many British optometrists to supervise the visual work in 
British industry. As the result of his contacts, this visual work was done 
by them to his complete satisfaction. 

Sir David Munro was deeply grateful for this fine cooperation and 
pointed out that he was convinced that the British optometrists had an 
important part to play in the future health services of the Empire and in 
caring for the visual needs of Englishman in conjunction with the 
ophthalmic surgeons of that country. 

He closed his toast to the British Optical Association with the 
plea that the two groups of eye men serve the British Commonwealth as 
important partners in ophthalmic practice. 

The optometrists of England should be pleased with the fine role 
they played during World War II. Their work was carried on under 
extreme difficulties. The war came to their very doorsteps. Many of the 
practitioners lost their offices and equipment, and some lost their lives; 
but despite these hardships, they moved ever forward doing their work 
with characteristic thoroughness. We in America at this time pay tribute 
to this great group of optometrists abroad, and we wish them the con- 
tinued success they so greatly deserve as they start their 52nd year. 
CAREL C. KOCH. 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, news, 
professional problems and ideals, as these relate to the Academy. 


LOCAL CHAPTERS 


The Maryland Chapter met at the Stafford Hotel, Baltimore, March 
28. A dinner preceded the business and educational meeting with the 
President, Dr. Israel Dvorine in the chair. Following the business session 
Dr. H. S. Rubinstein spoke on Changing Tides of Treatments in Psy- 
chiatry. At the next meeting of this Chapter, May 23, Dr. Israel Dvorine 
spoke on Color Perception. 


SPECIAL REPORT 


IOWA CHAPTER—AMERICAN ACADEMY OF OPTOMETRY 


CONSTITUTION 
Article I—Name 


The name of this organization shall be ‘‘Iowa Chapter—American 
Academy of Optometry”’. 


Article II—Obyect 

The object of this organization shall be to further the development 
of visual science in its optometric application and to elevate the ethical 
and professional standards of our profession by: 

(1) Giving unqualified support to any objectives of the parent 
organization, The American Academy of Optometry. 

(2) Assuming the responsibility of leadership within the territory 
covered by Iowa Chapter in the field of professional optometry, in the 
promotion and maintenance of the highest ethical principles, in endors- 
ing increased standards of education, in the furthering of good interpro- 
fessional relations, and in unselfish service to the public. 

(3) Supporting the Iowa Optometric Association in its endeavors 
for the welfare of the profession, service to the public, and by earnest 
service to it in the promotion of these ideals. 


Article I1]—Officers 
The officers of the Iowa Chapter shall be: a president; a vice- 
president; a secretary-treasurer; and an executive council which shall 
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consist of the president, the immediate ex-president, the vice-president, 
the secretary-treasurer, and not more than two others, provided all are 
members of the parent organization, the American Academy of Op- 
tometry. Those members that are not officers shall be appointed each 
year by the officers qualifying to the council regulations. 


Article 1'V—Membership 

Membership in the Iowa Chapter shall be restricted to those op- 
tometrists or educators residing in the territory that comes under the 
jurisdiction of the chapter and who qualify by professional ability and 
ethical standards as specified in the By-Laws. 


Article V—Voting and Amendments 

Section I. All amendments to this constitution and to the following 
By-Laws may be made by the following procedure: 

(1) A written copy of the proposed amendment must be submitted 
to the Secretary-Treasurer not less than thirty days prior to the scheduled 
annual meeting of the Chapter. The Executive Council shall vote upon 
this amendment and if favorably inclined, shall submit a written copy 
of the amendment to each member of the Chapter not less than one 
week prior to the annual meeting. 

Section II. An affirmative vote of not less than two-thirds of the 
entire membership is required for the enaction of an amendment. 

Section III. If less than two-thirds of the membership are present, 
a vote shall be taken by mail. 

Section IV. Any failure to vote on an amendment within two 
weeks after its receipt, shall transfer the vote to the Executive Council. 

Section V. Where the Executive Council rejects a proposed amend- 
ment, notification of its rejection must be given the sponsor by the 
Secretary not less than one week prior to the annual meeting. 

If the sponsor can secure the signature of two-fifths of the members 
in support of the proposal, the proposal shall be re-submitted to the 
Secretary, and issued in individual copies for study by the entire mem- 
bership not less than ten days prior to the annual meeting. The decision 
of the Executive Council shall be considered over-ruled and voting shall 
take place upon the amendment as it is. provided above. 


BY-LAWS 


Article I—Duties of Officers 
Section I. The President shall preside at all meetings of the Chapter, 
and shall be Chairman of the Executive Council. He shall appoint all 
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committees subject to the approval of the Executive Council. He shall 
perform the duties usually devolving on the office and such others as may 
be directed by the Chapter. 

Section II. The Vice-President shall assume the duties of the Pres: 
dent in his absence, or by his direction. 

Section III. The Secretary-Treasurer shall keep a record of all pre 
ceedings of the Chapter and of the Executive Council. He shall conduct 
correspondence, collect dues, notify members of the dates of the meetings 
a reasonable time in advance and perform such other duties as pertain 
to his office or may be prescribed in the By-Laws. 

He shall also keep all money of the chapter, and disburse same as 
needed. He shall keep a correct account of all transactions and report them 
at each meeting or when required by the President, making a full and 
detailed report of the financial affairs of the chapter. At the expiration of 
his term of office he shall deliver to his successor all funds, papers and 
books relative thereto. 

Section IV. The Executive Council shall transact all business of 
the Chapter between annual meetings, and shall assume other duties as 
may be delegated to it by the chapter. It shall audit the books of the 
Secretary- Treasurer. On all matters coming before it for action or deci- 
sion, a majority vote of the council shall prevail. It shall have ful! 
authority to act for the chapter in any crisis or emergency. 

The Executive Council shall also serve as a planning and policy 
screening board to formulate policies and suggest plans for Iowa Chapter, 
and to plan a specific course of procedure for the execution of these 
policies of service which are embodied in the President’s annual address. 

Section V. The members of the Executive Council not holding 
other office shall form a committee on admissions for the lowa Chapter 
and shall pass upon the technical proficiency of the new applicants. This 
committee shall be empowered to conduct examinations or to utilize any 
methods deemed necessary in the consideration of an applicant's ability. 
They shall also pass upon the applicant’s method of practice and if 
these several investigations are suitable to the requirements for member- 
ship in the Iowa Chapter, shall so advise the executive council. Upon re- 
ceiving such approval, the Secretary will inform the applicant that he 
has been accepted and will order membership certificates issued in his 
name. In case of rejection of applicant’s application the committee shall 
so inform the Executive Council specifying the reason for such rejection. 
The Secretary will inform the applicant of the rejection and the reason 
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for it, giving him the privilege of correcting the objectionable factor 
and the resubmitting of his application. 


Article II Membership in Iowa Chapter—American Academy of Op- 
tometry. 

Section I. Membership is open to any practicing optometrist who 
meets the requirements as specified in these By-Laws, or to educators, 
Scientists and non-practicing optometrists who have conspicuously ac- 
credited themselves in the service of aiding or conserving human vision. 

Section II. Membership will be granted to any practicing optome- 
trist who applies after having been approved by the Committee on Ad- 
missions on the following qualifications: 

1. Method of practice shall be the optometric equivalent of that 
established by practitioners of medicine in their community. 

2. Location of office must conform with the accepted local policy of 
the allied professions of the healing arts. 

3. Optometric ability shall be such that the petitioner shall satisfy 
the committee on admissions that he is a competent optometrist. 

4. Advertising will be permitted to the extent that if it is common 
practice among the practitioners of medicine and dentistry to use the 
newspapers for professional cards, such practice is acceptable to the Iowa 
Chapter if done the same way. Reminder letters of a dignified nature 
are acceptable. 

5. Personal and Professional Conduct shall be such that the appli- 
cant shall do nothing to injure the reputation of Optometry as a whole, 
and Iowa Chapter more specifically. 

Section III. An Affiliation Fee of $5.00 is to accompany all ap- 
plications to membership in Iowa Chapter. 

Section IV. Dues to Iowa Chapter—American Academy of Op- 
tometry shall be $2.00 per year, payable the first if each year to the 
Secretary- Treasurer. The Secretary-Treasurer shall issue a receipt to the 
Fellow submitting them. If dues are not paid by six months after the 
first of the year the Fellow shall be considered suspended at the discretion 
of the Executive Council, and shall be so notified. 

Section V. A certificate of Fellowship to Iowa Chapter shall be 
issued to each applicant upon the acceptance of his petition by the Com- 
mittee on Admissions in accordance with the specified procedure as de- 
scribed in Section V, Article I, of the By-Laws. 

Section VI. Any violation of the qualifying practices after Fellow- 
ship has been granted shall be cause for the expulsion of the Fellow 
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guilty, provided that such violation be called to his attention by the 
Executive Council, and he be given the opportunity to correct same. 

Section VII. Iowa Chapter shall meet at least twice each year, at 
a time and place set by the Executive Council. A report on each meeting 
shall be sent the Secretary of the American Academy by the Secretary- 
Treasurer of Iowa Chapter. 

The Executive Council may meet independently when called to do 
so by the president or by the desire of a majority of the executive council 
members. 

Section VIII. Each Fellow shall strive to induce all eligible and 
desirable optometrists to become members. 

Section [X. Fellows in Iowa Chapter—American Academy of Op- 
tometry shall conduct themselves and their practices at all times in ac- 
cordance with the spirit of the Constitution and By-Laws. 

Section X. Any Fellow of the Iowa Chapter who knows of an- 
other’s failure to maintain the standards required by the constitution and 
by-laws shall be obligated to make a written report of his knowledge, 
and shall send such report to the Secretary-Treasurer of the chapter. The 
Secretary of the chapter shall see that this report is investigated and shall 
notify the Executive Council of it. 

Any action on violation of the standards of the constitution and 
by-laws shall be taken under the jurisdiction of the Executive Council. 

Should the accused admit the justice of the complaint and correct 
the fault, no official action shall be taken. 

Should the accused question the justice of the complaint, or should 
he fail to rectify it after admitting it, he may ask for audience with the 
Executive Council to present his case. If he is still found to be in viola- 
tion of the standards, his Fellowship may be rescinded at the discretion of 
the Executive Council. If the accused is a Fellow of the American 
Academy of Optometry, the Secretary of lowa Chapter shall make a full 
report to the Secretary of the parent body advising him of the action 
taken by the Chapter. 


Article IJ]. Membership to American Academy of Optometry. 

Section I. Any Fellow of the lowa Chapter—American Academy 
of Optometry is eligible to Fellowship in the parent body, The American 
Academy of Optometry, and may petition it by notifying the Secretary- 
Treasurer of lowa Chapter of this desire, and complying with the re- 
quirements of the following sections. 

Section II. Petition to Fellowship may be obtained by so informing 
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the Secretary-Treasurer of lowa Chapter of this desire in writing. Upon 
receipt of this request the Secretary-Treasurer will send necessay forms 
and give proper procedure to follow to the petitioner. 

Section III. Fellows of the lowa Chapter must comply fully with 
the requirements of the American Academy of Optometry and in order 
to facilitate the inspection of their office by representatives of the Execu- 
tive Council of Iowa Chapter; avoid embarassment to any prospective 
candidate and to serve as a guide, a Self Evaluating Questionnaire has 
been prepared, and is made a part of these By-Laws. This questionnaire 
shall be sent to the petitioner and returned by him when the terms have 
been complied with, and within the time limit specified in it, thus in- 
dicating that he and his offices are ready for inspection at the discretion 
of the Executive Council. 


SELF-EVALUATING QUESTIONNAIRE 
FOR FELLOWSHIP IN 
AMERICAN ACADEMY OF OPTOMETRY 


This form shall be completed by the applicant, at the request of the Secretary of 
lowa Chapter—American Academy of Optometry. 

Candidates for Fellowship are pledged and required to meet the standards of 
practice which apply universally to all professions and are judged by comparison to 
the manner in which these standards are exercised in the environment of the practi- 
tioner by all professional men located in that vicinity. 

The Candidate must place his answer to each of the regulations in the space so 
provided at the end of each section, crossing out that part of each comment not con- 
cerning him, and signing the pledge at the end of the questionnaire. This form shall be 
returned to the Secretary-Treasurer of lowa Chapter not later than two weeks after its 
receipt. 

Section 1. Location—aAn upstairs office is preferred in all instances and is manda- 
tory for locations in the business districts of large cities. Location in a residence is 
acceptable for this detail. A downstairs location is only acceptable in communities 
where it is common practice among ethical practitioners of medicine and dentistry. 

Comment: I do/do not comply with the regulation of this section. 

Section 2. Floor Plan—A scale floor plan of the petitioners complete office unit 
including list of equipment and furniture and showing its location in the offices must 
be attached to this form. 

Comment: I have/have not complied with this regulation. 

Section 3. External Appearance. External appearance must be of the same character 
as those of the offices of similarly located physicians and dentists. 

Comment: I do/do not comply with this regulation. 

Section 4. Internal Appearance—The reception room should be totally separate 
from the examining rooms. The laboratory must not be visible from the reception or 
examining rooms. The fitting table if visible from the reception room, though not 
in it, must be so located as to not detract from the professional appearance of the 
offices and so constructed so that no ophthalmic materials are displayed in it. 

No display posters, cards, signs or any other device that advertise any proauct 
either ophthalmic, non-ophthalmic or any type service, are acceptable. 

Comment: My offices are/are not arranged in this manner. 

Section 5. Advertising—No form of advertising is permitted, with the exception 
that a professional card may be published in the paper if such is the custom of practi- 
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tioners of medicine and dentistry in the same community. Such cards must compare 
favorably with those published in the same paper. 

Comment: My policies on advertising do/do not comply with this ruling. 

Section 6. Stationery—aAll stationery, statements, cards, etc. must be simple and 
free of advertising or claims, and specimen are enclosed. 

Comment: I do/do not so comply. 

Section 7. Subsiduary Practices—No member may engage in any form of practice 
accessory to that of Optometry such as the sale of earphones or hearing devices, optical 
accessories, etc.; nor may any member practice any other profession even though the 
practitioner holds a legitimate and recognized license. 

Comment: I do/do not engage in such practices. 


PLEDGE 


have read and answered this ‘‘Self-Evaluating Questionnaire’ and that all of my an- 


swers are true and corect. 
I agree to continue to conduct my offices and practice in a manner that conforms 


to the regulations of this form. 
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CALIFORNIA VISION TRAINING WORKSHOP 


A progressive step in the field of optometry was taken recently 
when a Vision Training Workshop, co-sponsored by the Central Coast 
Counties Association of Optometrists and the Central California As- 
sociation of Optometrists, was held at the Civic Auditorium, San Jose, 
on May 30, 31 and June 1, 1946. 

Dr. E. A. Cochran of San Jose and Dr. Carl Kallmann of Fresno 
are the respective presidents of the co-sponsoring organizations. Dr Mal- 
colm Donald of San Jose was Chairman of Arrangements and Dr. Bert 
C. Hersch of the same city served as Chairman in charge of the Educa- 
tional Program. Dr. Fred R. Hagener, Secretary of Central Coast 
Counties Association handled the registration and secretarial duties. 

Dr. A. Burton Clark of Visalia, Director, Department of Educa- 
tion, California State Association of Optometrists, stated ‘“‘that the 
Workshop was unique in the annals of organized optometry as it afforded 
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the optometrists present an actual participation with scientific equipment 
in groups of small numbers on various vision training problems.”’ 

As much interest has been shown by other optometric organizations 
throughout the country in this Workshop idea, the following is a resume 
of the three-day program which may serve as a basis for the formation 
of other visual training groups: . 

The first day was confined to visual skill tests in which optometrists 
were grouped into four separate rooms with individual instruction and 
actual participation in the work. The second day was spent on vision 
training techniques with the groups being divided into four rooms. Dur- 
ing the first two days of the Workshop there were also two lectures and 
two forum discussions, each of half hour duration, where questions on 
previous work done were answered. The third day was devoted entirely 
to lectures on specific training and concluded with a discussion in which 
the following named lecturers served on a panel to answer questions and 
lead the discussion: Dr. Caryl Croisant, Dr. C. V. Lyons, Dr. Charles 
Brooks, Dr. Ann Nichols and Dr. Bert C. Hersch. This proved very 
worthwhile as many pertinent questions submitted by the group as- 
sembled were given thorough consideration by the panel in discussing 
at length the many points involved. 

Several optometrists of the sponsoring associations served as leaders 
in clinical instruction and contributed in a large measure to the efficient 
and systematic manner in which the three-day meeting was conducted. 
They were: Drs. Charles J. McDonald, Lawrence H. Foster, E. A. 
Cochran and Goodloe Gilmer of San Jose: Harold Anderson of Wat- 
sonville, Donald Jaques of Monterey and Herbert L. Kent of Fresno. 

Dr. Croisant of Tillamook, Oregon contributed generously to the 
Workshop by her several lectures on the importance of taking visual 
skills. 

Actual instruments used during the first two days were the follow- 
ing: (1) Tele-binocular, (2) Hersch device, (3) Squint Korector, 
(4) Rotoscope, (5) Tel-Eye-Trainer, (6) Stereo-Orthopter and (7) 
Tachistoscope. 

The interest in this Workshop was so great that approximately 
sixty-five optometrists and optometric assistants were in attendance to 
become better acquainted with the subject of vision training and more 
familiar with the instruments used in giving such training. 
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BETTER VISION INSTITUTE 


The second quarterly meeting of the Board of Directors of the 
Better Vision Institute was held Friday, April 12th, at the Park Lane 
Hotel in New York. 

Mr. Julian, President of the Institute, highlighted the significant 
activities in which the Institute is engaged. Among these was work on 
President Truman’s Committee of Highway Safety. This committee 
work promises to be one of the most constructive projects of the year. 
More than 1,500 representatives from different states and committees 
are to meet in Washington early in May, at the President’s invitation, 
to discuss the ever-growing seriousness of highway accidents. Mr. Julian 
explained that the Institute is participating in the committee work, and 
that on its own behalf it would carry on an ambitious program of 
propaganda stressing the important relationship between good vision and 
highway safety. Among the projects contemplated are the production of 
an elaborate brochure, a series of cartoon mats, and even national adver- 
tising stressing this all-important and timely subject. 

Another constructive project that will keep eyesight in the news 
was discussed. This project is a series of traveling style shows sponsored 
by McCall's Magazine and McCall patterns. These style shows are aimed 
at two specific groups: the high school teen-age group, and the adult 
group. More than 200 high schools will be covered in the teen-age 
group, and every major city of importance will feel the impact of the 
adult style shows. It was explained that a wide variety of eyeglass styles 
in all colors would be displayed, along with the season’s dress fashions. 

Mr. Juian further explained that the Institute radio program, which 
is now featured by over 200 stations throughout the country, is to be 
carried on, and such celebrities as Dorothy Kirsten, Annamary Dickie, 
Helen Jepson, and others, are to be featured. 

The new national advertisements, new posters, and new profes- 
sional mats were also exhibited. 
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ABSTRACTS 


A department in which will appear abstracts of the literature of optometry, oph- 
thalmology and applied optics. These will be classified according to the following list 
although contributions to all sections will not necessarily appear in each issue. 


Ophthalmic Lenses and Material. 
Instruments. 

. Hygiene and [llumination. 

. Applied and Physical Optics. 

. Education, Sociology and Economics. 
. Miscellaneous. 


Ocular Refraction. 

Physiological Optics and Color Vision. 
Ocular Muscles. 

Orthoptics and Reading. 1 
Anatomy, Histology and Embryology. 1 
Ocular and General Pathology. l 


Nr ON 


1. OCULAR REFRACTION 


THRESHOLD SUBJECTIVE TECHNIQUE. E. LeRoy Ryer and 

E. E. Hotaling. Optical Journal and Review of Optometry, 1945, 

82, 24, 33-34. 

Materially reduced illumination is advised in making certain sub- 
jective comparisons, particularly where the total refractive error is low 
in amount. This, the authors find, is true in the subjective location of the 
axis of a cylinder in correcting astigmatism, cross cylinder tests and com- 
parative fogging techniques. 

2. PHYSIOLOGICAL OPTICS AND COLOR VISION 
TWO CRITERIA FOR THE SELECTION OF COLOR VISION 

TEST PLATES. E. L. Green and L. L. Sloan. Journal of the 

Optical Society of America, 1945, 35, 11, 723-730. 

The authors find that tests of color vision, which employ the 
pseudo-isochromatic charts, are of value as rapid screening tests to detect 
red-green color deficiency in a fairly high percentage of subjects. They 
mention the Stilling, Ishihara, American Optical Company, Rabkin, 
Dvorine and the plates made by the U.S. Navy, as well as the new set 
now being made by Hardy and Rand. These plates vary in efficiency and 
in general are of value as simple pass-or-fail color tests. The authors are 
interested in the development of a procedure to determine the diagnostic 
efficiency of the individual charts. With this accomplished fewer charts 
will be required as the examiner will use only those plates with a high 
efficiency ratio. 

The authors point out also that data on the efficiency of individual 
charts will (1) serve as a guide in developing better charts and (2) will 
serve also in devising better tests from existing charts. They point out 
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that the efficiency of the individual chart may be evaluated by testing 
two groups of subjects classified as normal and as color deficient on the 
basis of one or more existing color tests. A study and correlation is then 
made of these findings. 

Green and Sloan present a procedure for selecting pseudo-isochro- 
matic plates for proper screening tests for red-green color deficiency. Their 
procedure consists of finding an index of diagnostic efficiency for each 
plate and then selecting as a basis for their tests those plates with the 
highest efficiency rating. The method employed by them is outlined in 
this report. 


NIGHT-VISION. J. H. Prince. The Refractionist (London), 1945, 

32, December, 201-217. 

The author reviews the accepted theories of dark-adaptation and 
presents a number of comments from scientists relating to night-blind- 
ness and its possible causes. He discusses vitamin A deficiency and sug- 
gests that in certain patients there may not be a dietary deficiency of 
vitamin A but that in these cases the vitamin may be chemically destroyed 
in the eye more rapidly than in other individuals. The author also pre- 
sents several theories relating to night-blindness these being (1) that 
myopes as a group have poorer night-vision than emmetropes. (2) That 
patients who are heavy smokers are apt to have poor night-vision as 
compared to non-smokers, and (3) that fatigue contributes to poor 
night-vision. The author presents a test chart used by him in his experi- 
mental work. 


C. C. K. 


4. ORTHOPTICS AND READING 
TACHISTOSCOPIC TRAINING IN THE FIRST GRADE. F. H. 
Melcer and B. G. Brown. Optometric Weekly, 1945, 36, 43, 
1217-1219. 
The authors decided to supply tachistoscopic training to a group of 
75 elementary school children. To determine its value a control group 
of 75 students were set aside who were given no training. Each of the 
150 selected students was given the Stanford-Binet Intelligence tests as 
well as a group of visual skills tests and the usual visual acuity and 
phorias at near and far. With the exception that the trained group con- 
tained a larger number of foreign born students the two groups were 
equal. As a result of the training which lasted over a five month period 
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the authors state that in the reading tests the treated group averaged a 
ten per cent improvement over the control group. The authors present 


the details of their finding in chart form. 
CC a. 


THE PROBLEM OF AMBLYOPIA EX ANOPSIA. E. E. Grossman. 
Eye, Ear, Nose and Throat Monthly, 1945, 24, 10, 467-470. 


Grossman points out that amblyopia ex anopsia exceeds every other 
cause of disabling permanent loss of vision. According to the author, 
who was member of the U.S. Army Medical Corps, this problem stood 
foremost as a cause of visual disability amongst men of military age 
during World War II. The author then reviews the findings made of a 
study of 500 cases of amblyopia ex anopsia, these cases being selected 
only by a history of high refractive error or strabismus during childhood. 
Only cases with 20/50 or less visual acuity were included in the group. 

Of the total cases Grossman found that 393 or 78.8 per cent had 
had prior examinations by optometrists, yet of this group only about 
one-third had received suggestions (other than glasses) as to the pre- 
vention or treatment of the already existing, in part at least, amblyopia 
ex anopsia. This comment was not made critically but was presented by 
the author to emphasize the need for greater attention to those aspects 
of the problem as these relate to possible orthoptic improvment of the 
retarded visual acuity in these patients. 

Grossman does not indicate that the treatment of amblyopia ex 
anopsia is easy and does in great part place the blame for the resultant 
problem on the parents as the condition becomes manifest long before 
the patient is able to exercise his own judgment in the matter of cor- 
rection. He does however stress the need of working on these cases 
as early as possible to prevent loss of vision in the affected eye. 

The author points out also that optometrists are rapidly increasing 
their educational standards and their proficiency and can and do in many 
cases, correctly diagnose and give the proper orthoptic and visual aids to 
overcome the difficulty. He urges greater educational activity on the part 
of both optometrists and ophthalmologists to further reduce this problem 


in the future. 
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FEINCONE 


Contact Lenses 
. . » Fitted by Optometric Technique 


REGULAR RX ORDERS FILLED IN EIGHT DAYS 


SPECIAL RUSH ORDERS IN 48 HOURS 


We predict that more than 1000 doctors will adopt FETNCONE contact lenses in their 
practice during 1946, because: 
Patients will insist on FEINCONES for 
Comfort 
@ Wearing time 
@ Ease of fitting 
Quicker delivery 


Further Information and Schedule of Instruction Courses on Request 
FEINBLOOM CONTACT LENSES, INC. 
20 Norfolk Street, New York 2, N. Y. 


Cushion-Lock NUMONTS 
Offer You Extra Values 


OPHTHALMIC 
PROTECTION 


Cushion-Lock Numonts 
insulate glass from met- 
al. Rubber-like Duratex 
cushions lenses from 
shock and breakage, re- 
duces sagging and 
loosening. 


COSMETIC PERFECTION 


Detail of 
Cushion-Lock Construction 


gold, mountings full 1/10 12-K gold filled. 


JEFFERY 


Physicians & Surgeons Bidg. 
MINNEAPOLIS, MINN. 


OPTICAL. COMPANY 


Fully streamlined temples and five attractive bridge styles 
complement graceful Numont curves. Bridges are 10-K 
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NEW DIAGNOSTIC 
TESTING THE COLOR 


The DVORINE COLOR PERCEPTION 
TESTING and TRAINING CHARTS include 


the following desirable features: 


athe wen of 


1. Charts include all major colors of the 
visible spectrum. 


(This test discloses difficulties in discrimina- 
tion of all possible color combinations, in- 
cluding red and green.) 


“PERCEPTION 


2. The test is accurate and dependable. 
(Accuracy of colors was controlled durin 
the printing by constant check with group o 
patients. ) 


3. Each chart is limited to TWO contrasting 
colors only. 


(Prevents erroneous diagnosis resulting from 
confusion of multitude of hues. 


4. Provides for testing patient's color no- 
menclature. 


(Important procedure in any color test, yet 
absent in the foreign sets.) 


5. Charts are included which are visible 
to individuals with weak color sense. 
(Confuses the malinger.) 


6. Test can be completed in 5 minutes or 
less. 


- , (Results can be recorded in specific color 
The FIRST diagnostic set of PSEUDO-ISOCHROMATIC CHARTS —— = as: red-green, red-brown, 
developed by an AMERICAN 


Partial List of Purchasers of These Charts 


UNIVERSITIES University of Missouri Schools 


ohns Hopkins University Indiana University Stat hers College, Albany, N. Y. 
Jniversity of Kansas University of Arizona Peay State College, 


Vashington University oe. State Teachers College, California, Pa. 

Jniversity of Nebraska | COLLEGES AND SCHOOLS Huntington College, Alabama 

S.U. School of Medicine Carleton College, Minn. = 
Jniversity of lifornia Kansas State Teachers College St. Dept. of Education, Charleston, W. Va. Se 
Iniversity of Chicago Occidental College, California _ State Teachers College, Slippery Rock, Pa. 

Iniversity of Texas Board of Education, Columbiana, Co. Ohio etc. 


Iniversity of Minnesota 


WHAT OTHERS SAY: | ISRAEL DVORINE, O.D., 
“This unique accomplishment eliminates much | 2328 Eutaw Place, 
f the confusion and inconsistency of color vision | Baltimore 17, Md. 
sting, and places color sense training on a scien- | Send me the two volumes of 
—Drs. R Hotaling. N , | TRAININ HARTS” $25. 
rs. Ryer and Hotaling, New York, N. Y. (incinding booklet of inetractione) 
‘The new set of color perception testing and | 
ent room in America today.” 
—Dr,. Carel C. Koch, Minneapolis, Minn. ; (Postage prepaid if check accompanies order) 


COLOR COLOR 
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Contact YOUR PRESCRIPTION and technical fitting details precisely inter- 
SP preted in fine plastic by our SKILLED TECHNICIANS. No prescrip- 
evtded tion too complicated for precision grinding in our laboratory. Feel free 


to consult with us on any of your contact lens problems. Complete line 
of fitting equipment also available from us. Inquire about our instruction manual and our complete course 


on technique of fitting contact lenses. 


PRECISION CONTACTS 


BRANCH LABORATORY: MAIN OFFICE AND LABORATORY: 
817-820 Park Central Building Gateway Bank Bidg., 234 Hennepin Ave. 
Los Angeles |4, California Minneapolis 2, Minnesota 


A.O.A. A.O.A. 


ATTEND 
The 49th Annual Congress 
of the 
AMERICAN OPTOMETRIC ASSOCIATION 
July 7-11, Pittsburgh 


COMPLETE OPTICAL SERVICE 


LENS GRINDING 
LENS TEMPERING 
CONTACT LENSES 
EYE PHOTOGRAPHY 


N. P. BENSON OPTICAL COMPANY, Inc. 


ESTABLISHED 1913 


MAIN OFFICE: MINNEAPOLIS, MINN. 


ABERDEEN 


EAU CLAIRE BRAINERD 


DULUTH 
BISMARCK 
STEVENS POINT ALBERT LEA 

BELOIT HURON ROCHESTER 


RAPID CITY 


LA CROSSE WAUSAU 


WINONA 
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EDITORIAL NOTICE TO CONTRIBUTORS 


The American Journal of Optometry and Archives of American 
Academy of Optometry is a monthly journal, published in annual volumes 
of about six hundred pages of reading matter each, illustrated where 
necessary, by cuts in the text. 


About one-half of the space is devoted to technical articles, and the 
remaining half is given over to special departments, editorials, abstracts 
and book reviews, in large part original. 


The papers and reports are original and are accepted only with the 
understanding that they are to be published in this journal exclusively. 


The editors of the American Journal of Optometry and Archives of 
American Academy of Optometry beg to offer the follovying suggestions 
to authors who propose to favor them with the publication of their con- 
tributions: 


I. Write on one side of the paper. Double-spaced, typewritten MS. is 
preferred. 


II. Words to be printed in italics should be underscored once, in SMALL 
CAPS twice, and in LARGE CAPITALS three times. Antique type 
when called for should be so marked. 


. Be sure that the title of your paper indicates its contents. Should the 
subject be a general one, for instance, Case Reports, it would be well to 
mention the subject of each special report—for instance: Case One. 
Progressive Myopia with Exophoria. Case 2. Divergent Squint with 
Amblyopia. These special titles will appear in the table of contents of 
each number. 


. Illustrations should be carefully drawn with India Ink on separate sheets. 


. When authors receive proofs for revision, they should correct and return 
these without delay. We beg, however, to remind our contributors that 
changes in the manuscript necessitates resetting, this causing much addi- 
tional expense, so we ask that alterations be limited to what is of essential 
importance. 


. Because of the added cost, we have discontinued the giving of gratuitous 
reprints to our authors, but we will supply them with these at the cost 
of press work and paper where so desired. The following tables of 
charges will apply for the year 1946. 
Number 
of Number of Pages in Reprint 
Reprints 4 8 12 16 20 24 
100 $6.90 $12.40 $15.50 $18.40 $21.85 $24.70 
250 11.30 20.10 25.95 28.15 30.70 36.40 
500 18.10 30.50 37.50 41.70 46.25 55.45 
Prices for greater numbers furnished on request. Orders for reprints 


should be placed at the head of the manuscript, or should at the latest 
reach us before the Journal has gone to press. 


When sending manuscripts to the American Journal of Optometry 
and Archives of American Academy of Optometry, please address the 
editor: Dr. Carel C. Koch, 1501-1504 Foshay Tower, Minneapolis, 
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HERING’S -- SPATIAL BY ALL MEANS 


Safety Construction 
SENSE & MOVEMENTS FOR THE CHILD’S CORRECTION 
OF THE EYE 


The child that requires an ophthalmic cor- 
rection should have lenses made Motex Safety 
Construction. Children’s games and the ex- 
uberance and excitement of play multiply 
opportunities for lenses to be shattered while 
being worn—increase hazards for eyes and 
face. Motex Construction does not restrict 
choice of style or type of lens. Time-tested 
for eye protection and service life. Write 
Rx order as desired and add, “Make Motex 
Safety Construction.” 


OPTICAL INDUSTRIES, INC. 
Indianapolis, Indiana 


Manufacturers of Ophthalmic Lenses 
for the Profession 


Only English translation by 
Carl A. Radde, O.D., F.A.A.O. 


An authoritative book giving the basic 


facts relating to ocular movements and 
binocular vision. 


$5.00 


Published by the 


American Academy of Optometry 


Minneapolis 2, Minn. VISUAL SERVICE PLUS SAFETY 


Foshay Tower 


The new Zyl frame with optically 
correct lens areas and a bridge that 


really fits—combined with the popu- 


lar upsweep. 


Looks well on men, too. 


MINNESOTA OPTICAL 
COMPANY 
~621 West Lake St. 


Minneapolis 
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